Structure of Proteus mirabilis biofilms grown in artificial urine and standard laboratory media.
Proteus mirabilis is a urinary pathogen that can differentiate from a swimmer cell into a swarmer cell morphotype and can form biofilms on the surfaces of urinary catheters. These biofilms block these catheters due to crystals trapped within these structures. The effect of encrustation on biofilm formation and structure has not been studied using confocal scanning laser microscopy (CSLM). Therefore, a comparison of biofilm structure in artificial urine (AU) and laboratory media was undertaken. We compared the structure of P. mirabilis biofilms in AU and Luria-Bertani broth using CSLM and 3D imaging. Biofilms grown in Luria-Bertani broth formed mushroom structures at 24 h and contained nutrient channels. AU biofilms were observed to form a different structure at 24 h. AU biofilm structure was observed to be a flat layer, almost devoid of nutrient channels. Swarmer cells were observed protruding out of the biofilm into the bulk fluid. This could be due to nutrient depravation within the biofilm or a means of further colonizing the surface. This study has demonstrated that two markedly different biofilm structures are formed, depending on the growth media utilized.